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Claims ; 



1. A data structure in which itoms of data are stored 

fur search, uuutyrlsiay : 

a tree structure in which the items of data are stored 
except for a portion of the items of data corresponding to a 
:> sub- tree structure, which is a selected portion ot an assumed 
tree structure formed by ail the items of data; and 

an equivalent tafcie snoring the portion of the items 
o£ data in table form. 

2. The data structure according to claim l r wherein 
10 the tree structure includes a plurality of nodes , 

each of which is composed of a node information flag, a plurality 
of pointers each corresponding to predetermined branches, and 
related information, wherein each of the pointers indicates one 
of its child node, the equivalent table, and NULL , and 
15 the equivalent table includes a plurality of entries , 

P.ar/h of which is nompnsAd of a rah! a nndA information flag, a 
tail entry flag, a data bit string, a search bit length, and 
related information, 

3. The data structure accordinq to claim 2, wherein the 
20 data bit string is arranged so that a length of the data bit 

string is equal to that of search data, wherein the search bit 
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length, indicates a length of an original data bit string to match 
with the search data. 

4 . The data structure according to claim 2, wherein the 
entries in the equivalent table are stored at consecutive 

b locations in a memory. 

5 . The data structure according to claim 1 , wherein the 
sub -tree structure is selected so as to satisfying the following 

cofidi Lions a) and b): 

a) an amount of memory required to store the data 
10 structure is smaller than that required to store the assumed 

tree structure; and 

b) 3earch performance of the data structure is not 
lower than that of the assumed tree structure. 

6. A melliOd fox cous Lr uc Liny a data structure in which 
1.5 itP.ms of data are stored for search, comprising the ftt.Aps of: 

a) forming an assumed tree structure in which all 

the items ot data are stored: 

b) sequentially selecting a node from the assumed 
tree structure to select a sub-tree structure designated by the 

20 selected node; 

c) forming an equivalent table storing a portion of 
the Items of d*ta corresponding to the selected sub-tree 
structure in a table form; 
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d) determining whether the selected sub-tre^ 
structure satisfies the following conditions; 1) en amount 
ot memory required to store a data structure including the, 
equivalent table in place of the selected cub tree structure 
5 is smaller than tnat required to store tne assumea tree 

structure ; and 2 ) search performance of the data structure is not 
lower than that of the assumed Lxee structure; and 

Pi) whpn thfi qp.lAnf^ri sub-tre^. sfrnr.tnrp. satisfies 
the conditions (1) and (2), replacing the selected sub-tree 

iu structure witn tne equivalent taoie to construct tne data 
structure, 

7 * The method according to claim 6 , wherein 

Llxe condition (1) is LhaL, when Hie selected 
sub-tree structure is replaced with the equivalent tab! p. tn form 
15 a new data structure, a maximum search time Tmax_t calculated 
trom tne new aata structure does not exceed a maximum search 
time Tmax calculated from the assumed tree structure; and 

the condition (2) Is that, when trie selected 
sub -tree structure is replaced with the equivalent table to form 
20 a new data structure, a necessary amount of memory for the new 
data structure is smaller than that for the assumed tree 
structure . 

8. The method according to claim 7 , wherein a decision 
uii whether the condition (1) is satisfied is made depending on 
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whether the following equation is satisfied: 

N D ^ N L X K, when K = Te/Tn, 
where N D is the number of items of data included in the selected 

sub-tr©s structure, M L is the number of levels of the 
5 selected nude ui lowex in the assumed liee slxucLuie, Tn is 

search time per node, and Te is search time per entry in the 
equivalent table . 

9 . An apparatus for constructing a data structure in 
which items of data are stored for search, comprising: 

10 a tree formation section for forming an assumed tree 

bUucLuitt in which all the items of data ai.e s Lured; 

a node selector for sequentially selecting a node 
from the assumed tree structure to select a sub-tree structure 
designated by the selected node, forming an equivalent table 

15 storing a portion o£ the items o£ data corresponding to the 
selected sub-tree structure m a table form, and determining 
the selected sub-tree structure when it satisfies the following 
conditions: 1) an amount of memory required to store a data 
srrnr.tiirfi including fhp. AqnivalAnt rahl p in pi an a of thp. 

20 selected sub-tree structure is smaller than that required to 
store tne assumed tree structure; and i) search performance of 
the data structure is not lower than that of the assumed tree 
structure; and 

a data structure formation section for replacing the 

25 selected sub- tree structure satisfying the conditions (1) and 
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(2) with tha Aqnivalftnt fable corresponding to the selected 
sub- tree structure to construct the data structure. 

10. The apparatus according to claim 9, wherein 
the condition (1) is that, when the selected 

5 sub-tree structure is replaced with the equivalent table to form 
a new data structure, a maximum search time Tmax_t calculated 
from the new data structure does not exceed a maximum sear eft 
time Tmax calculated from the assumed tree structure; and 
"Che condition (2) is that, when the selected 
10 cub-tree structure le replaced with the equivalent table to form 
a new data structure, a necessary amount of memory for the new 
data structure is smaller than that for the assumed tree 
structure . 

11, The apparatus according to claim 10, wherein a 
15 decision on whether the condition (i) is satisfied is made 

depending on whether the following equation is satisfied: 

N D ^ N L x k, when K « Te/Tn, 
where N D is the number of irp.ms nf data incl utieri in rhft sftlftctAri 
sub- tree structure, N L is the number o£ levels of the 
2u selected node or lower in tne assumed tree structure, Tn is 
ccaroh time per node, and Te is search time per entry in the 
equivalent table. 



12. A search system comprising: 
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a memory storing a data structure in which items of 
data are stored for search, the data structure comprising; 

a tree structure in which the items ot data are stored 
except for a portion of the itemc of data corrccponding to a 
5 sub- tree structure, which is a selected portion of an assumed 
tree structure formed by all the it^ms of data; and 

an equivalent table storing the portion of the items of 
data in table form; and 

a search section for searching the data structure 
10 for an item of data matching input search data. 

13. The search system further comprising: 

a tree formation section for forming an assumed tree 
sLxuclure in which all the items of data are. stored; 

a nndft selector for sequentially selecting a node 

15 from the assumed tree structure to select a aub-tree structure 
designated by the selected node, forming an equivalent table 
storing a portion of the items of data corresponding to th© 
selected sub-Lree sLiucLure in a table form, and deleiminiuy 
the selected sub-tree structure, when it satisfies the following 

20 conditions; 1} an amount of memory required to store a data 
structure including tnc equivalent table in place ot the 
selected cub- tree structure is smaller than that required to 
store the assumed tree structure; and 2) search performance of 
the data structure is not lower than that of the assumed tre& 

25 structure; and 
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a data structure formation section for replacing the 
3clcctcd sub tree structure satisfying the conditions ,(1) and 
(2) with the equivalent table corresponding to the selected 
sub-tree structure to construct the data structure that is 
5 sLoied in the memuiy. 

14. The search system according to claim 13, wherein 
the condition (1) is that, when the selected 

cub- tree structure is replaced with the equivalent table to form 
a new data structure, a maximum search time Tmax_t calculated 

10 from the new data structure does not exceed a maximum search 
lime TuiaA calculated Iluill the assumed Li.ee :> Li. u.c L ujl e ; and 

the condition (2) is that, when the selected 
sub-tree structure is replaced with the equivalent table to form 
a new data structure, a necessary amount ot memory tor the new 

15 data structure is smaller than that for the assumed tree 
structure. 

15, The search system according to claim 14, wherein a 
decision on whAthftr the condition (1) 1s satisfied 1s made 
depending on whether the following equation is 3ati3fied; 

7-0 N D <. n l X K, when K = Te/Tn, 

where N D is the number of items of data included in the selected 
sub- tree structure, N T is the number of levels of the 
selected node or lower in the assumed tree structure, Tn Is 
search time per node, and Te is search time per entry in the 
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eauivaient taoie. 

16 . A storage medium fur used In a search system, s turing 
computer-readable items of data to be searched in a data 
structure, the data structure comprising; 

a tree structure in which the items ot lata are stored, 
except for a portion of the items of data corresponding to a 
sub-tree structure, which is a selected portion of an assumed 
tree structure formed by all the items of data; and 

an equivalent table btuiiuy the puxlion of the items 
of data in table form. 

17. Thft storage medium according to claim 16, wherein 
the tree structure includes a plurality of nodes, 

each ot which is composed of a node information flag, a plurality 
of pointers each corresponding to predetermined branches , and 
15 related Information, wlieiein each of the pointers indicates one 
of its child node. the. equivalent table, and NULL, and 

the equivalent table includes a plurality of entries , 
each of which is composed or a table noae information nag, a 
tail entry flag, a data bit string, a search bit length, and 
20 related information. 

18. Tlits iatoxaye medium according to claim 17, wherein 
thp r\r\tr\ hit string i <z arrvmgpr! sn that a length Of the data 
bit string is equal to that of search data, wherein the 3earch 
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bit length indicates a length of an original data bit string 
to match with the search data. 

19. The storage medium according to claim 17 , wherein 
the entries in the equivalent table are stored at consecutive 

5 locations in a memory. 

20. The storage medium according to claim 16, wherein 
the sub-tree structure is selected eo as to satisfying the 
following conditions a) and b): 

a) an amount of memory required to store the data 
1.0 structure is smaller than that required to store the assumed 

. trAA structure; and 

b) search performance of the data structure is not 

lower tnan that ot the assumed tree structure. 

21. A storage medium storing a computer-readable 

15 program for constructing a data structure in which items of data 
are stored for search, the program comprising the steps of: 

a) forming an assumed tree structure, jn which all 
the items of data are stored; 

b) sequentially selecting a node from the assumed 
20 tree structure to select a sub-tree structure designated by the 

selected node; 

c) forming an equivalent table storing a portion of 
the items of data corresponding to the selected sub- tree 
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structure in a table form; 

d) determining whether the selected sub -tree 
structure satisfies the following conditions: 1) an amount 
of memory required to store a data structure including the 

5 equivalent table in place of the selected sub-tree structure 
is smaller than that required to store the aseumad tree 
y Ixuclure; and 2) aecuch pexf oxmauue of Ihe data yli uuLuie uul 
lower than that of the assumed tree structure; and 

e) when the selected sub-tree structure satisfies 
lu the conditions (1) and (2), replacing the selected suo-tree 

structure with the equivalent table to construct the data 
structure. 

22. The storage medium according to claim 21, whenein 
the condition (1) is that, when th& selected 
15 sub -tree structure is replaced with the equivalent table to form 
a new data structure, a maximum search time Tmax^t calculated 
from the new data structure does not exceed a maximum search 
time Tmax calculated from the assumed tree structure; and 
the condition (2) is that, when the selected 
20 sub - txtie tolrucLujib; is> replaced with the equivalent table to form 
fi new data structure, a nftr.ftssary amount of memory for the new 
data structure is smaller than that for the assumed tree 
structure . 



23, The storaqe medium according to claim 22 , wherein 
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a Hp.r-i <?i on on whp.fhpr fhp condition (1) is satisfied is made 
depending on whether the following equation is satisfied: 

N D — N L X when K - Te/Tn r 
where N D is the number of itcmc of data included in the celcctcd 
.5 sub -tree structure, n l is the num&er of levels of the 

selected node or lover in the assumed tree structure, Tn is 
search time per node, and Te is search time per entry in the 
equivalent table. 



